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LECTURE I.

MR. PRESIDENT AND FELLOWS,-In the lectures undo]
the FitzPatrick foundation delivered before the College last
year 1 dealt with the relations between medicine, magic
and religion descriptively and from the sociological an&eacute;

psychological points of view. I showed that in Melanes&Iuml;&eacute;
and New Guinea, which I chose as the region to illustratE
my subject, there is an intimate connexion between threE
sets of social process which are clearly distinguished fron
one another by ourselves and other civilised peoples. l
dealt briefly with some of the psychological factors under.
lying the union between the three kinds of process, but lefj
altogether on one side any consideration of the mechanism
by which the relations between medicine, magic, and
religion had come into being, and those by which processes
so closely related in one part of the world had elsewhere
become distinct and self-contained departments of social
life. I have chosen this’ historical and evolutionary treatment
for the task with which you have again honoured me.

EVOLUTION OF SOCIAL CUSTOMS AND INSTITUTIONS.
I must begin by considering briefly the general problem

concerning the nature of the evolutionary process in its
relation to the history of human society. The practice of
medicine is a social process, subject to the same laws and to
be studied by the same methods as other social processes.
The chief aim of these lectures is by means of the relations
between medicine, magic, and religion to illustrate the

principles and methods which should guide and direct the
study of the history of social institutions.

Independtnt Evolution.
If I had .been giving these lectures only a few years ago

my mode of treatment would have been very simple. At
that time, in common with most students of human society,
I believed that after a dispersal widely over the earth,
which had taken place at an epoch so distant as to place its
study almost without the range of practical science, mankind
had evolved his customs and institutions with a high, even
in some cases a complete, degree of independence. When
I found close similarity of custom or belief in widely
separated places I was content to ascribe it to a process of

independent evolution, the course of which had been deter-
mined by the tendency of the human mind to respond in
certain uniform ways to the action of its physical and social
environment. I should have been content with the position
that the close relation of medicine to magic and religion,
which I endeavoured last year to demonstrate for Melanesia and
New Guinea, represents only one stage in a process of differ-
entiation whereby one kind of social activity has developed
elsewhere into three distinct departments of social life. I
should have held that Melanesia and New Guinea have
preserved for us a stage in the evolution of human society in
which this differentiation has made so little progress that it
is still difficult to distinguish medicine from magic and
religion, while among ourselves the process of differentiation
has gone so far that each of the two departments which our
own society has preserved has its own specialised practi-
tioners, its own code of social regulations, and its own
body of beliefs concerning the relation of mankind to his
surroundings.
Moreover, when comparing the pathological ideas and the

diagnostic and therapeutic practices of different peoples, I
should have held any similarities which became apparent
to be the natural result of the unity of action of the human
mind. The diseases of one part of the world are so much
like those of another that I should have regarded it as the
most natural thing in the world that mankind should have
evolved similar beliefs concerning the nature of disease

1 THE LANCET, 1916, i., 59, 117.

and similar practices by which to modify or neutralise its
effects.

I should have explained the similarities between the
beliefs and practices of medicine and those of magic and
religion in a similar manner. I should have argued that,
whether magic and religion have grown out of the beliefs
and sentiments of mankind towards the mysteries of Nature
or towards those of his own birth, life and death, or towards
both together, these mysteries are everywhere similar in
character. I should have regarded it as natural that the
mind of man in its making should have reacted towards
them in ways so similar as to have produced the worship of
the sun and other heavenly bodies, of vegetation and of
other natural forces, together with the cults of the dead

. which are found in so many parts of the earth. It would
; not have surprised me that a body of customs and beliefs

embodying the reaction of mankind towards the appearances
of nature or of his own life should be closely connected

. with those embodying his attitude towards disease. If then,
! as now, I had given a pre-eminent degree of importance to

the great mystery of death as the most important motive in
the development of the religion of mankind, the connexion
of religion with the art designed to meet disease, the
harbinger of death, would have seemed especially natural.
I should have dwelt on the vast part which ideas connected
with death and the life after death have taken in the religious
development of mankind, and should have regarded the close
connexion between medicine and religion as the natural
consequence of the intimate relation between disease and
death.

In this brief sketch of what I should have said if I had
been giving the lectures a few years ago, there is much which
I still believe to be true. That running through the history
of mankind there has been in action a process of specialisa-
tion of social function stands beyond all doubt, and I should
have been keeping strictly within the truth in regarding the
increasing distinction of medicine from magic and religion
as an example of this process of specialisation. There would
also have been much truth in the supposition that disease
and death are so closely connected that, even if the earth
had been divided up into independent and self-contained
departments, we should have expected much similarity in the
reaction of different groups of mankind towards them. The
fault I now find with the account I have just given is not so
much that it is false, but that it is far from being the whole
truth. It errs by giving a far too simple account of a process
which has in reality been exceedingly complex.

Transmission as a 11’ctctor in Human Ot&Ucirc;ture.
The great change which has taken place in our ideas con-

cerning the value of such a scheme of evolution as I have
sketched is due to several causes. I have time to-day only
to mention one. This is that until recently far too little
attention has been paid to the influences of degeneration in
the history of human society. At one time the savage and
barbarous cultures of mankind were universally regarded as
examples of degeneration, but with the general acceptance
of the doctrine of evolution degeneration was forgotten or
neglected. In accordance with the general course of the
progress of knowledge an idea which had till then been
dominant was thrust aside, and even the many cases where
degeneration in human society is obvious were ignored or
held to be of little account. As one among many examples
of this neglect I may mention that students were led to
attach great importance to the rude means of navigation
now found on many parts of the earth. The possibility that
this rude condition may have been the result of degeneration
was neglected. It was concluded that voyages on the sea
had taken no appreciable part in the early wanderings of
mankind. Since, in the absence of communication by
sea, the existing connexions between the different con-
tinents are insufficient to explain the present distribution
of mankind, ancient land connexions were assumed,
thus putting back the dispersal of mankind to so remote
a date as to leave ample scope for processes of in-

dependent development. It is only necessary to show
that the art of navigation might not only degenerate but
even disappear and voyages by. sea again enter into our
schemes of the early peopling of the earth, thus bringing
transmission out of the lumber-room into which it had been
cast by most students of human society.

2 W. H. R. Rivers: The Disappearance of Useful Arts. Festschriftt.
Edvard Westermarck, Helsingfors, 1912, p. 109.
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Once we acknowledge transmission as an important facto
in the history of human culture, once we appreciate th.

important part taken by degeneration in this history, an(
many old problems can be seen in quite a new light. Wher
we find a mode of treating disease closely related to a
magical or religious practice, it becomes possible that the
relation does not represent a stage in a process whereb3
medicine is gradually being differentiated from magic o]

religion, but the process may be rather one of assimilation.
A therapeutic practice, devoid of any magical or religious
character in its original home, may acquire this character
when introduced elsewhere. The magical or religious guise
thus obtained by a therapeutic practice would in such a

case be due to the prominence of magic or religion in the
culture of the people among whom the practice has been
introduced. On the other hand, a magical or religious
practice mav have aspects which to a people who possess a
genuine art of medicine suggest therapeutic or hygenic
applications. These may lead to its becoming part of the
medical art of its new home and to the complete disappear-
ance of its magical or religious character. In each case the
relation of medicine with magic or religion is due to a

process of assimilation whereby an introduced practice has
been endowed by the people who have adopted it,with the
features characteristic of their own culture.

Instead of human culture presenting us with a simple
process of direct evolution we have a highly complex
process of interaction between peoples and their cultures,
producing blended products, in the case before us blends of
medicine with magic and religion, which need new methods
of inquiry and long years of patient study before the exact
nature of the process, the whole instead of the partial truth,
can be attained.

RELATIONS OF MEDICINE, MAGIC, AND RELIGION IN
VARIOUS PARTS.

In my lectures last year I dealt with a limited area, with
Melanesia and New Guinea, and even then I attempted no
full survey, but was content to pick out a few salient

examples to illustrate the relations of medicine with magic
or religion. Before I enter on the special task of these
lectures I must briefly sketch the nature of the relations
between medicine, magic, and religion in other parts of the
world. In this survey I shall begin with the countries

adjacent to Melanesia.
Australia.

.Australia is characterised by the large part taken by human agency
in the beliefs concerning the production of disease. According to the
prevailing views, this continent is held to be the special home of magic,
and there is no doubt that the Australian attitude towards disease is
closely bound up with practices resembling those to which the name of
magic is usually given.

It is noteworthy, however, that the form of magic most widely
spread over the earth, that known as sympathetic, rarely occurs in
Australia. It is exceptional in this continent to act upon some part of
a person with the idea of inflicting disease upon him. The usual
process by which an Australian sorcerer inflicts disease is to point at
his victim a bone from a dead person. It is believed that he is able to
project some morbific influence into his victim, the process resembling
one of which I gave an example from the Banks Islands last year.3
The use of part of a dead man in this process raises the

question whether the method of the Australian sorcerer comes as

definitely within the sphere of magic as is usually supposed. It is
possible that this and other of his methods do not depend alto-
gether, perhaps not at all, on a belief in non-human agency. The
Australians certainly believe in the production of disease through the
action of spiritual beings, such as the ghosts of the dead, and especially
the ghosts of certain beings to whom tradition assigns the ancestry of
the social group or the introduction of new elements of culture.
Australia thus presents examples of both the chief categories of I

causation which are found in Melanesia, but it is a question whether I
the cases which on superficial observation seem clearly to belong to the
category of magic may not be only the degenerate products of a former
belief in the production of disease by spiritual beings, and especially
by the ghosts of the dead.
In any case, the immediate agent to whom the Australians usually

ascribe the occurrence of disease is a human being, and in accordance
with this belief the object of the friends of a person who becomes ill
is to discover and propitiate the man to whose action the disease is
ascribed. The process of diagnosis is mainly or exclusively directed to
discover the human agent, and the only treatment is to convince the
patient that his spell has been removed. Whether disease is ascribed
to human or spiritual agency, the therapeutic practice is usually based
on the belief that the agent has implanted in the body of his victim
some material object-a piece of bone, a crystal, or’ a pebble- as the
vehicle of the disease. It is by the supposed extraction of such an
object that the cure is effected, suction being the most frequent
process by which the object is removed.

Polynesia.
While Australia lying on one side of Melanesia provides, at any rate

from certain points of view, an example of the relation between
medicine and magic, Polynesia lying upon the other side shows us a
striking example of the intimate relation between medicine and

3 THE LANCET, 1916, i., 62.

,r religion. In some parts of Polynesia magic appears to be absent and
with the exception of a few simple remedies, the cure of disease is
" sought by means of direct appeal to higher powers, and especially to
 those beings called ohM, who are almost certainly derived from the
a ghosts of dead ancestors.
In this part of the world especial importance is attached to the

process of prognosis which is carried out by men who enter into con-
6 ditions of trance, In which they are believed to be possessed by the
ghosts of the dead. In this condition the possessed person answers

inquiries concerning the outcome of the illness and the friends of the
patient are content to accept the fiat thus issued and do not seek to

. interfere with the result by the employment of any therapeutic
g measures. Among some peoples of Polynesia medicine can hardly be
said to exist, so exclusively do the people reply upon divine -help intheir attitude towards disease. Even where definite therapeutic
remedies are employed there is often evidence that these are of recent
, introduction. Thus, Mariner states 4 that the Tongans looked to the
 gods for relief from disease, using for this purpose rites of invocation

and sacrifice. They had learnt from the Fijians not long before
1Mariner’s stay in the islands the surgical procedures which form
g almost the only measures which can be regarded as strictly thera-
t peutic.
* In some parts of Polynesia: the abstraction of blood, usually by means
3 of incisions and scarifications, is a favourite remedy. Vapour and cold
} baths and massage are also employed as therapeutic measures, but

little use is made of herbs or other internal remedies in most parts of
’ 

Polynesia. An extensive vegetable pharmacopoeia has been recorded
) from New Zealand, but. according to Elsdon Best,5 the greatest living
d authority on the Maories, this is a recent growth. Before the coming

of European influence the Maories were content to rely mainly upon
spiritual agencies similar to those invoked by the inhabitants of other

; parts of Polynesia. Such internal remedies as were used in Tonga had
been derived from Fiji.6
The medical practice of the Hawaiian Islands, though intimately con.

’ nected with religion, contains more elements of a medical character.
 David Malo, a native authority, says that the medical treatment of

the sick was a matter that belonged to the worship of the gods. The
, treatment was applied by a kahuna or priest, but it included the

administration of a number of herbs as well as the use of the vapour
i bath. The religious character of the treatment is shown, however, by
- offerings to the gods at different stages, and when the patient was a, 

chief no medicine was ever administered without prayer.
In parts of Polynesia there is a belief in the production of disease by

human agency and by the employment of procedures resembling the
magic of other places, but beliefs of this kind are of little account
beside the religious attitude. In some islands they appear to be com-
pletely absent, one island where this is certainly the case being the
small Polynesian settlement of Tikopia, which lies upon the fringe of
Melanesia. "

Indonesia.
The Malay Archipelago, now usually known as Indonesia, is of

especial interest in relation to Melanesia, Polynesia, and Australia.
because it is almost certain that the chief external influences which
have reached these areas came by way of this archipelago. Indonesia
is the seat of much recent contact with the Chinese, while before this
many parts of it were saturated with Hindu influence. Probably as
the result of the many influences to which it has been exposed the
medical art of Indonesia presents more variety than that of either
Melanesia or Polynesia. The occurrence of disease is ascribed to
human agency as well as to the activity of evil spirits, of the ghosts
of ancestors and relatives, and of beings who can definitely be regarded
as gods.
One of the modes in which purely human agency is believed to

produce disease is by acting upon separated parts of the body the
so-called sympathetic magic, and though the evidence is not con-
clusive it would appear that this form of magic rests upon the belief in
a divisible soul-substance similar to that held bv the Kai of New Guinea.9 9
In Melanesia and Australia it is sometimes difficult to be sure whether
the injurious effects which follow the rites of a sorcerer do not depend
upon the administration of poisons. In Indonesia this use of poisons
stands beyond doubt, the most striking example being the production
of a lingering intestinal complaint, often ending fatally, by the adminis-
tration of powdered bamboo. Even when the morbid effects can
oonfidently be ascribed to a poison, however, the utterance of incanta-
tions and other actions of the poisoner show that the process is not far
removed from magic, and the agent himself probably fails to distinguish
between measures in which he administers actual poisons and those in
which the morbid effects are entirely due to the belief of the victim in
the magical powers of one whom he has offended.
The belief in the production of disease by magic, however, plays a

relatively small r6le in Indonesia compared with that in which disease
is ascribed to the action of spiritual or divine beings. One of the most
frequent beliefs is that, also widely prevalent in Melanesia, in which
disease is ascribed to the abstraction of the soul or soul-substance. It
is believed that the soul is sometimes devoured by the spirits who steal
it, in which case a fatal issue is inevitable. In other cases the soul can
be recovered by a priest, and the nature of the rites performed for this
purpose shows clearly that the beliefs of this kind come definitely into
the category of religion.
An important feature of the rites performed by a priest when dealing

with disease in the island ’’*f Nias 10 is that he makes images of wood
called tedic, which probably represent ancestral ghosts. Many different
kinds of adu, bearing snecial names, are made for different kinds of
illness. Thus, one kind is made when the patient is suffering from
fever, with swollen feet and a sensation of heaviness in the limbs,
another when fever is accompanied by nightmares, and a third when
there are also pains in head and body. The adu are made in different
forms, an important feature being that the more serious the illness the
larger is the number of kinds of wood which must be used. In one
case, the adit ba mbumbu, made when all other remedies have failed,
from 50 to 100 images are made of as many kinds of wood as can be
obtained.

4 Mariner’s Tonga, 1817, ii., 242.
5 See W. H. Goldie. Trans. New Zealand Inst., xxxvii. (1904), 2.

6 Mariner, loc. cit.
7 Hawaiian Antiquities, Honolulu, 1903, p. 144.

8 W. H. R. Rivers: History of Melanesian Society, Cambridge, 1914,
vol. i., p. 315. 9 THE LANCET, 1916, i., 63.

10 J. P. K. de Zwaan: Die Heilkunde der Niasser, Haag, 1913, p. 52
et seq.
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An adu is treated in various ways. It may be hung on a tree as an
offering to the evil spirit who is believed to be producing the disease,
or it may be set up before the patient or before r on the roof of his
house. It may be thrown into a river, the belief in this case being that
the disease has entered the adu and is carried away by the stream.
The disease may also be transferred from the patient by touching
him with a young pig which is then slaughtered and its blood smeared
on the adti. .

Various rites accompany the use of the adu. Offerings may be made
to the beings to whom the action of the disease is ascribed, and in the
case of the adu ba mbumbu the priest climbs on the roof of the
patient’s house to pray to the " sun-god." The patient may be isolated
and his diet regulated, and he may be given remedies, such as fungi
from the tree believed to be inhabited by the evil spirit to which the
disease is ascribed.
In some cases the occurrence of disease is believed to affect a person

because he or his relatives have committed an offence against the
beings to whom the disease is ascribed, but so far as our information
goes it appears that more often disease is believed to come about
through the will of spirit or god independently of any sin on the part
of the patient.
In addition to the measures which depend upon appeal to non-human

and divine beings, remedies of the domestic order are frequently em-
ployed. This branch of medicine seems to have reached a higher degree
of development than in Oceania, for these remedies are used by special
practitioners, often women, called d2ckun in the island of Nias, who use
massage and various internal remedies. Though definite information is
lacking it is probable that the letting of blood by means of scarification
and cupping is also the business of these practitioners.

I have dealt at some length with the medicine of Australia,
Polynesia, and Indonesia because the culture of these three
areas stands in a special relation to that of Melanesia. With
few exceptions the people of Melanesia, Polynesia, and
Indonesia, regions sometimes known collectively as Austro-
nesia, speak languages which belong to closely related
families, and have many other practices in common. We
should therefore expect to find the similarity in their medical
arts and in the relation of these to magic and religion which
we have seen actually to exist. I must deal with the medicine
of other parts of the world more briefly.

India.

Corresponding with its advanced civilisation, we find in India an
extensive pharmacopoeia and a surgery from which that of Europe
has taken more than one lesson. The practice of rhinoplasty was
borrowed from India, while the first performance of surgical operations
under hypnotism was largely due to the experience of this practice
gained by Esdaile in this country. !
Even this relatively advanced art, however, seems to have greatly

degenerated from that which belonged to Indian medicine about the
fifth century A.D., the degeneration apparently being due to the
gradual preponderance of an old indigenous art over one introduced
and developed by an immigrant people. Even at its best times, how-
ever, the close relation of medicine with religion was shown by the
special practice of the medical art by members of the priestly
Brahmanic caste. At the present time the frequent use of formulas
when remedies are administered shows clearly how close is the
alliance between medicine and religion, even among the more highly
civilised sections of the Indian population.
Among the less advanced sections of the community the connexion

between medicine and religion is still more definite. The folk-
medicine of India at the present time is chiefly based on the belief
that disease depends upon possession by a spirit, and the historians of
Indian medicine speak of possession as characteristic of its earliest
stage.
When disease is ascribed to possession the rational remedy is to rid

he patient of that by which he is possessed, and, as we should expect,
rites of exorcism are very prominent in Indian medicine and religion.
In India we also meet the idea of disease as a punishment for sin, the
beings who thus inflict disease when offended including both the ghosts
of ancestors and gods.
Not only is disease believed to fall upon man as a punishment for

offences which he has committed in his present life, but the doctrine
of transmigration has brought with it the belief that disease may
occur as a punishment for offences committed in a former existence,
and that they are to be remedied by the performance of religious
penances.
One people of India, the Todas, whose culture is in many ways

peculiar, exhibit an interesting phase in the specialisation of medicine
and religion. There is a definite distinction between the priest and the
leech, together with a close similarity in the formulas of the thera-
peutic measures of the one and the divinatory and religious rites of the
other." r

China and Japan.
China presents us with an example of medicine which resembles in

many respects that of our own Middle Ages. The main doctrine upon
which Chinese medicine rests is that disease depends on disturbance of
the normal equilibrium between the blood, the humours, and the life-
spirit. The chief element in the system of diagnosis is a highly
elaborate examination of the pulse.
On the therapeutic side there is a very extensive pharmacopoeia,

one writer alone enumerating no less than 1892 remedies. Animal
substances are frequently used, while the moxa, acupuncture, and
massage are employed with great frequency.
The medicine of Japan is largely borrowed from China and presents

very similar characteristics, but was placed on a mere rational basis by
a number of physicians from the sixteenth century onwards.

Africa.
In Africa as in the parts of the world already considered disease is :

ascribed to both human and spiritual agency, but several African
peoples show a belief in the production of disease by natural causes to
a far greater extent than in Austronesia. ]

The belief in human agency usually takes the form of sympathetic
magic, depending on the belief that disease can be brought upon a man

11 W. H. R. Rivers : The Todas, London, 1906, p. 271.

by acting upon some part of him. This belief in magic is especially
prominent in West Africa and is probably characteristic of the Negro
rather than of the Bantu.
Several kinds of spiritual being are believed to inflict disease, but the

ghosts of the dead seem to be the most important. In some places a
distinction is made between the ghosts of ordinary people and those of
chiefs or kings. There is also found the belief in’special gods connected
with’ disease and, as in other parts of the world, it is epidemic disease
which is especially ascribed to these deities.
The most frequent way in which disease is i1"flicted takes the form of

possession, but the belief in the causation of lisease by the absence of
the soul or of the life-principle occurs in West Africa.
The motives which are believed to lead ghosts or other spiritual

agents to inflict disease are usually,the breaking of a taboo, or the
neglect to make offerings, tend graves, or perform the rites which
the spirits believe to be their due. If the relatives of an orphan do not
give the child the social position which belongs to it, it is believed that
the ghost of the child’s father may inflict disease upon them.
In cases where disease is ascribed to possession by a spirit the

natural remedy is exorcism, which is effected either by direct appeal
to the spirit or deity, but more frequently by means of a power
believed to belong to an object prepared in certain ways,’the fetich
which is so characteristic of African culture that the term " fetichism "

has come to be widely but loosely applied to the whole of African
religion. A frequent form of fetich is the horn of an ox filled with
various substances to which virtue is imparted by certain rites.
Another frequent mode of treatment is to carry out rites designed to
transfer the disease, or rather the spirit causing the disease, to some
object, such as a tree or animal, or to another human being. In the
last case the spirit of the disease is believed to pa-ss into a model of
the patient in clay which has been in contact with the patient’s body.
The object so animated is then put by the roadside or some other place
where it will enter the body of the next passer-by.12 This method
closely resembles the form of magic in which a sorcerer inflicts disease
upon an enemy, but differs from it in that the African purpose need
not be malicious, but disease is brought upon the passer-by in’ the
interest of one who is already ill.
In some cases in which the occurrence of disease follows an offence,

such as adultery on the part oF a woman while bearing or nursing a
child, it is believed that the disease can only be cured by confession and
rites of purification.13 .

An important place in African medicine is taken by amulets designed
to avert disease. These often resemble the fetiches used for the.
treatment of disease.
Several African people seem to possess in a definite form the idea of

the causation of disease by climatic or other natural conditions, in
which case their remedies may be purely medical and devoid of any
religious character, though the nature of the remedies usually brings
them nearer to those of the Middle Ages than of our own time. This-
development of a genuine art of medicine has been recorded among
several Bantu peoples, but seems to have reached its greatest height
among the Masai,14 who are said never to ascribe disease to the action
of spirits and only rarely to human agency. We are told of only one-
disease, elephantiasis of the scrotum, which is regarded as a punish-
ment for sin.
In addition to the modes of combating disease which are closely

related to magic or religion, most African peoples employ remedies of a
domestic kind which can be used by all, or measures employed by those
who possess the necessary skill but are yet quite distinct from the
priests or wizards, who carry out rites which are magical or religious as
well as medical. Among the remedies of this kind are blood-letting in
the form of cupping, massage, various forms of surgery, and many
internal remedies.
Among the Masai the internal remedies are known to all, and it is

only surgical procedures which are practised by specialised practi-
tioners. In some parts of Africa a man may have a reputation for-
success in the treatment of some one form of disease. As was found to
be the case in Melanesia, where there has been specialisation of medical
function, it has often proceeded along lines different from, and it may
be even antagonistic to, those which would promote the separation of
medicine from magic and religion.

America.
This continent affords a good example of the intimate relation

between medicine and religion, the combination having developed to
such an extent that most of the religious rites, rites often very elaborate
and prolonged, have as their main purpose the treatment of sickness.
The belief in the production of disease by human agency exists in

North America, but it is less important and frequent than in many
other parts of the world. When sickness is produced in this way the
agent is usually one who has many other functions in addition to those
connected with disease.
Sickness is more usually ascribed to the action of ghosts or spirits who,

act either on account ot a natural malevolence or because they have.
been offended by some lapse on the part of the victim, especially the-
breaking of a food taboo or failure to follow the many observances
connected with childbirth, puberty. menstruation, and coitus.
The most frequent belief concerning the mode of production of’

disease is to ascribe it to the introduction into the body of some-
noxious agent which, though apparently primarily of a spiritual kind,
is often objectified or personified. A frequent object thus regarded as,
the immediate cause of disease is a piece of bone, and as frequently anr
animal, either a worm or insect, or it may be an animal as large as a
bear or otter. A less frequent belief concerning the causation of disease
is that which we have met elsewhere in which disease is ascribed to
the absence of the soul or of one of several souls. Disease may also,
be assigned to natural causes, such as the action of the moon or of
the winds.
As elsewhere, the chief lines of treatment of disease in America are-

the logical outcome of the beliefs in causation. They consist of rites
of exorcism in which the disease possessing the patient is driven away
by incantations, the noise of rattles and drums, and other means. In
other cases the objectified disease is extracted by sucking or other
forms of legerdemain. When disease is ascribed to lose of the soul
it is recovered by a leecb, and it is sometimes believed that, as in
Indonesia and Melanesia, the soul of a leech leaves his body in order to’
recover the lost soul of the patient. Disease may be transferred to an

12 J. Roscoe: The Baganda, London, 1911, p. 344.
13 J. Roscoe: Op. cit., p. 102.

14 M. Merker: Die Masai, Berlin, 1904, p. 174.
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animal or to another person. In the highly developed rites of the
medicine societies of the Pueblo Indian, the Navaho and Apache, all
the members of the society assist in the rites designed to restore health
to a sick person, who defrays the whole cost of the ceremonial.
In addition to these lines of treatment which bring medicine into

such close relations with religion, a number of measures, including
plants as Internal remedies, blood-letting, cauterisation, poulticing,
massage, and vapour baths, are employed.
The civilised peoples who inhabited Mexico and Central America

when these countries were conquered by the Spaniards practised an
art of medicine which bore a general re3emblance to that of other parts
of America, though of a more advanced kind.
Among the Aztecs, of whose medicine the record is most complete,

the occurrence of disease was usually ascribed to the gods, though
sorcery was occasionally held responsible. An illness was often
believed to follow some fault on the part of the patient, usually some
breach of ritual. There were special gods of disease. In Mexico they
not only inflicted disease, but there were special deities of healing, one
such being a goddess of herbs, and another one who had discovered the
curative properties of turpentine.
Corresponding with this belief in the divine origin of disease,

diagnosis and prognosis often took the form of divination and the
course of an illness was foretold by scrying in a mirror or in water or
by the unravelling of a knot. The remedies included an extensive
pharmacopoeia, in which plants predominated, while bleeding, vapour
baths, and massage were widely employed. Rites of exorcism were
also used, while among this advanced people we meet again the
form of treatment in which the leech pretends to suck from the body
of his patient a pebble or other object which was held to have been
implanted there by human or spiritual agency and to have been the
cause of the illness.
Disease was also transferred from one person to another. A figure

of dough, made in human form, was placed by the roadside so that it
might enter the next passer-by, a process bearing the closest
resemblance to one I have already mentioned as occurring in West 
Africa. I
The existing rude peoples of Central America practise similar 

methods. One tribe of the Mosquito Indians of Nicaragua has the
peculiar custom that sick persons are urged to eat as much as possible,
especially of green turtle.
In many parts of South America the belief in human agency in the

production of disease is especially prominent. Thus, in British Guiana
every disease is regarded as the work of a sorcerer and an illness
ascribed to his spells is treated by one of a class of practitioner who
pretends to extract an object placed in the body of the patient by the
sorcerer.15
The Incas of Peru had an extensive pharmacopoeia and practised

venesection, but we do not know that their religious rites were as
closely connected with health and disease as was the case among the I
Aztecs and Mayas. The Mapuche of Chili 16 have two classes of priest, !,
of which one also acted as leeches, while surgeons form still another
body of specialised practitioners. Those who were at once leeches and
priests are said to be concerned with spirits, to whose action it would
seem that disease was attributed. The Mapuche use many herbs and
employ venesection, massage, and vapour-baths.

SIMILARITY IN VIEWS 0N CAUSATION AND TREATMENT
OF DISEASE.

This survey, brief though it be, is sufficient to show how
great a similarity exists between different regions of the
earth in the general character of the beliefs concerning the
causation of disease and in the measures which are used to
combat its effects. As I have already said, these similarities
have been held by most students of human society to be the
result of uniformity in the working of the human mind in
response to its environment. They are held to be examples
of similarity in the course of evolution owing to similarity of
the materials which the process of evolution moulds and
uniformity of the agency by which this moulding is carried
out. Only when the similarities occur among neighbouring
peoples or among peoples who, though distant from one
another, are known to have been in contact, has it been
customary to explain them by the transmission of culture
from one place to another. Otherwise they have been sup-
posed to have arisen independently, and this view is still
widely held. Its advocates fail to see how in early stages of
his culture man can have moved about the world with suffi-
cient freedom to produce the wide dispersal of object and
custom which must have occurred if these similarities are
due to transmission. I propose in these lectures to consider
the rival views according to which these similarities depend
upon transmission or are the result of processes of independent
origin.

CONSIDERATION OF RIVAL VIEWS.
I may first point out how favourable a case for indepen-

dent origin is presented by the phenomena of disease. Many
of the similarities of culture which are believed to have
come into being independently in different parts of the
world relate to features of man’s environment which are
far from uniform. Thus, different parts of the earth show
great differences in the apparent movements of the sun and
in the course and nature of the seasons. As great variations
are shown in the nature and annual changes of vegetation
and in the natural features of land and sea. If the human

15 E. Thurnim: Among the Indians of Guiana, London, 1883, p. 329
et seq.

16 O. Aichel: Arch. f. Geschichte d. Medizin, 1913, vi., 161.

mind is the same everywhere these differences in the physical
environment should lead us to expect diversity rather than
uniformity in the customs relating to them. Where we find
similarities of reaction towards the sun, the seasons, vegeta-
tion, and other natural conditions in places where Nature
presents herself under such widely diverse aspects, the
advocate of the independent origin of these similarities is
met at the outset by a serious difficulty.

This initial difficulty is not present, or is present in much
less degree, where mati himself is more directly concerned.
The phenomena of birth and death are the same everywhere.
The difficulty which here meets the believer in independent
origin is to explain the great diversity which is shown by
man’s modes of reaction towards these occurrences of his
own life.
This similarity of conditions throughout the world is also

presented, though in somewhat less degree, by the phe-
nomena of disease. With our advanced knowledge we
recognise a considerable degree of diversity in the diseases of
different parts of the world, but in his ruder phases of
development man deals with symptoms rather than with
diseases, or, more strictly speaking, does so in even greater
measure than ourselves. The chief manifestations of disease,
pain, fever, disturbances of the digestion, swellings, ulcera-
tions and eruptions, are much the same everywhere and
present a body of appearances showing so great a natural
similarity that disease offers a most favourable opportunity
for the advocates of independent origin. If they fail to
show that similarities in the reaction of mankind towards
disease have been the result of independent discovery and
invention, it is difficult to see where they are likely to
succeed.

Two Widely Differing Beliefs in Causation of Disease.
I can only to-day consider briefly two problems suggested

by the material laid before you in this lecture and in the
lectures of last year. These will serve to illustrate the
kind of situation with which we are confronted in this
subject.
The sketch I have given of the beliefs and practices of

different regions of the earth in relation to disease has
brought out certain differences in the distribution of the
customs which bring medicine into such intimate relations
with magic and religion.
The belief in the production of disease by the abstraction

of the soul, of some part of the soul, or of one of several
souls, appears to be limited to Indonesia, Papuo-Melanesia,
and America. We do not know of it in Asia, and though
disease may be ascribed to absence of the soul or of the
vital principle in West Africa, this belief does not appear to
have given rise to the organised system of practices which
we find in Indonesia and to a less extent in America.

India and Africa, on the other hand, are pre-eminently
the seat of- the belief in the production of disease by
possession. These two beliefs, one in the production of
disease by the addition of something to the body of the
patient, the other in the abstraction of something from it,
are more or less opposed to one another. i" If the pheno-
mena of disease are much the same all the world over, and
if the similarities of belief and action are due to the

uniformity of the human mind, how comes it that men
should have been led to these very different beliefs, and why
should these beliefs have different distributions ?
The advocate of independent origin ought to be able to

point to something in the nature of the diseases of
Indonesia or in their relation to the environment which led
the inhabitants of this region to attach so great an import-
ance to the abstraction of the soul, while the peoples of
India and Africa failed to make such a discovery, or, if they
believed in the absence of the soul as a cause of illness,
failed to make it the basis of their system of therapeutics.

Still more difficult is the task of explaining the co-

existence of these widely different, if not opposed, beliefs
among one people, as in North America. If, as the majority
of students of American ethnography hold, the culture of
this continent has been the result of a wholly independent
process of development, we should hardly expect to find two
such widely different modes of conceiving the essential
nature of disease. The coexistence of two such concepts

17 These opposed beliefs may sometimes be brought into relation with
one another. Thus the Ewe-speaking peoples of West Africa believe
that when the soul of a person quits his body it provides an oppor-
tunity for a wandering, homeless spirit to enter and produce disease.
A. B. Ellis: The Ewe-speaking Peoples, London, 1890, p. 107.
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is fat more naturally explained as the resu.t of the contact of
peoples and the blending of their cultures.

This solution of the problem becomes still more natural
when we find the belief in the production of disease by the
abstraction of a soul especially frequent and important on
the western side of the American continent-viz., in that
part which forms one shore of an ocean on the other side of
which this belief flourishes. Very significant in this con-
nexion is the condition found among the Songish, whose
women are able to cure disease due to causes other than loss
of the soul, while a lost soul can only be recovered by one
of a special class of shamans.

Remedies of the " Domestic" Order.

The second problem which I choose for the purpose oi
illustration is suggested by certain differences which distin-
guish the domestic remedies of many peoples from those
which are, or should be, applied only by persons with

especial qualifications. I showed last year 18 that the means
of combating disease adopted by the peoples of Melanesia
and New Guinea follow naturally from their beliefs concern-
ing its causation. Once we know the Melanesian or Papuan
theory of disease and their diagnostic and therapeutic
measures are seen to be only the logical consequences of
this theory. Actions which may seem meaningless or even
ridiculous on superficial examination are only the natural
outcome of the views which the people hold concerning the
nature of disease. I stated, however, that there were excep-
tions. It is in the remedies which may be applied by anyone
and do not need the services of a specially qualified practi-
tioner that these exceptions are most apparent.
These remedies correspond very closely with those which

among ourselves we call "domestic," remedies used by
anyone in cases of slight illness or at the first onset of more
serious illness before its gravity is recognised. Just as

among ourselves the doctor is only sent for when
domestic remedies fail or when the illness is at once seen
to be serious, so do the Melanesian, Papuan, and other
lowly peoples only consult the sorcerer, priest, or leech when
their remedies of the domestic order fail, or when the gravity
of the case demands more powerful measures.
The nature of these domestic remedies is well illustrated

by the Kai, a people of North-Eastern New Guinea, of
whose prolonged and complex ritual, based on the belief in
abstraction of the soul or soul-substance, I gave so full an
account last year. In addition to the measures which involve
the activity of the sorcerer or leech, the Kai use a number of
remedies which seem to have no connexion with the concept
of soul-substance.

For wounds they use a rude kind of poultice made of the powdere6
fruits of the cycas-palm covered with its leaves, and various kinds
of leaf or bark are believed to have a healing action upon wounds.
The abstraction of blood is an almost universal remedy. Freshly

inflicted wounds are made to bleed as freely as possible, and u’dess
this is done it is believed that the wound will never heal. It is held
that the bad blood fl,)ws away while the good blood remains in the
body. Headache is treated by cuts on the forehead, made with
splinters, formerly of obsidian and now of glass In cases of nasal
catarrh a stick is thrust into the nostrils to make them bled, and this
treatment is also used in cases of illness in which the nose is not itself
affected. Blood is also drawn by leeches applied to pat ts of the body
which are the seat of pain.
For pain in tne chest with difficulty of breathing the people stroke

the chest with a kind of nettle, and this remedy is also used to get
rid of the muscular pain which follows long marches or the bearing of
very heavy loads. Vapour-baths, used for rheumatic pains are produced
by heated stones. lying on and covered bv leaves, placed in a hole
dug in the earth. The painful part of the body is exposed to
the vapour which rises from the leaves or steam may be produced by
putting hot scones into the coconut vessels which are used to carry
water. Kneading of the body is sometimes employed. A curious
remedy is used for deafness due to occlusion of the external auditory
meatus. A small chafer is introduced into the passage and may remain
there for several davs. This method of cleaning what Kevsser calls
the Augean stable of the Papuan ear, is believed to be highly efficacious
in the restoration of hearing. _

This lowly people of New Guinea thus use more or less
rade forms of five modes of treatment which are found
widely over the earth-viz., poulticing, blood-letting,
massage, vapour-baths, and counter-irritation. Moreover,
these practices stand apart from the system of therapeutics
based on the belief in the production of disease by human
or spiritual agency which bulks so largely in the minds of
the people.

It would be easy to point out ways in which each one of
the measures found among the Kai might have been dis-
covered by the process called chance or accident. The whole

18 THE LANCET, 1916, i., 122.

history of invention shows, however, that new discoveries do
not aiis-. in this way, but are the direct outcome of the
physical and social conditions in which they have their birth.
Even if inventions come to fruition by mere accident it
would still be difficult to accept the position that these rude
savages discovered independently and by chance five of the
procedures of our own mediasval and modern medicine.

If we are to explain the independent origin of these Papuan
practices we ought to be able to show that they arose out of
the body of beliefs held by the people concerning the nature
and causation of disease, and this is just what we cannot do.
The Kai have a definite body of beliefs concerning the causa-
tion of disease, to which corresponds a definite systun of
therapeutics, but this system does not include the remedies
I have just enumerated, nor does it seem possible to show
that these remedies are in any way connected with the
dominant beliets concerning the causation of disease.

b s Origin of Above Practices.
a, The survey of the medicine of other parts of the world
. which I have given in this lecture shows that what is true of
the Kai is true of nearly all the more lowly peoples of the
cearth. When we find such peoples practising venesection
f and cupping and using massage and vapour-baths, &c., these

1 practices do not form part of the blend of religion and
1 medicine which is the most striking characteristic of the
eattitude of these peoples towards disease. They are not

. practised by the special class of persons who combine in
various degrees the functions of the priest and the leech,
. but they may be performed by anyone, or by persons who

have acquired a special reputation for skill in these respects
t by practice and ability, not through the special processes of
r initiation which are usually necessary for the practice of the
rites in which medicine and religion are so closely blended.
j In many cases even these forms of treatment are exercised

by women who are so often rigorously excluded from partici-
pation in medico-religious rites.
Most of the peoples of the earth who use blood-letting,

massage, and vapour-baths, have certainly not been led to
these practices by motives arising out of the ideas and
beliefs regarding disease which dominate the larger part
of their behaviour in the presence of disease. If they
have arisen independently in different parts of the earth
they have not grown out of the magico-religious atmo-
sphere which surrounds disease. They must rather be
ascribed to some kind of reaction against this religious
atmosphere, to a movement on the part of the general body
of the people against a view of disease forming part of
a system of beliefs which regulate behaviour, not only
towards disease, but towards many other aspects of nature.
The special arguments against independent origin which
each of the customs suggests when examined indepen-
dently are strongly reinforced by the absence of any relation
to the body of beliefs which determine the attitude of the
more lowly peoples of the earth towards disease.

It is, of course, open to the advocates of independent
origin to say that such practices as blood-letting and vapour-
baths as they exist in New Guinea are only the beginnings
of a movement towards rational medicine among a people
who had till then been altogether dominated by a system of .
sorcery or priestcraft. They may say that the rude forms in
which these remedies occur are natural as the first product
of trends of thought which have produced the more elaborate
and finished forms of these practices among ourselves. In

response to such an argument I will now make only one
suggestion.
Highly as we rate our own civilisation, it did not enable

us to discover for ourselves practices which, according to
advocates of independent origin, must have been discovered
by the Melanesian and Papuan. We acquired our practices
of bleeding and counter-irritation from the Greeks or

Arabs, our massage from the French or other continental

people, and our vapour-baths from the Turks and Russians.
The civilisation of which we are so proud did not of itself
suffice to teach us these remedial arts, but we had to

acquire them by contact and mixture with other peoples.
If we are to accept the teachings of those who believe
in the independent origin of such practices in Africa,
Asia, Oceania, and America, we shall have to accept the
position that the savage or barbarous peoples who inhabit
these continents and islands were somehow able to discover
arts which we who think ourselves so greatly their superiors
were content to learn from other peoples.

13 B 2
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THE relation between chemical constitution and physio-
logical action occupies a definite and important place in the
study of drugs. Chemical investigation of a drug begins
with the attempt to isolate the principle to which its

activity is due. Then follow the determination of its con-
stitution and the synthesis of a number of substances more
or less closely related to the parent compound and cornpari-
son of their physiological action.

EXAMPLES OF EFFECT OF CHEMICAL CONSTITUTION.
The wideness of the term physiological action-covering,

as it does, any action on the living organism-renders its
discussion difficult. It is impossible, for instance, to com-
pare the bactericidal action of phenol with the hypnotic
effect of diethylbarbituric acid or with the anmsthetic
action of cocaine. Moreover, the same superficial signs of
physiological action may be due to widely different causes.
Everyday examples of physiological action are not lacking.
Compounds of similar constitution generally possess a

characteristic group smell-for instance, the lower fatty
acids-whilst each member may have a specific odour,
which in this case serves to distinguish the individual
members from formic to valeric acids. Sense of taste also

provides an occasional means of discrimination, not only
between side chains of different length-p ethoxyphenyl-
carbamide being sweet, whilst the higher alkyloxyphenyl-
carbamides are not-but also in certain cases between

stereoisomerides, d-histidine. for example, tasting sweet,
whilst l-histidine is tasteless.

Stereochemical influences often exercise profound effects,
particularly on nerve-endings. Thus, l-hyoscyamine has
about 100 times the mydriatic action of d-hyoscyamine, and
l-adrenaline many times the pressor effect of the dextro-
compound. Asymmetry of a nitrogen atom may also condi-
tion a difference, as in the case of the a and 3 metho-
chlorides of l-canadine. The cause of this variation still
remains in doubt. In one instance-that of &bgr;- and
&isin;-cholestanol-Windaus has noted that the difference in
their power of inhibiting the hasmolytic action of saponins-
digitonin, for example-is accompanied by an equally great
difference in their ability to combine with digitonin. The
close relation of the cholestanols with cholesterol gives
special importance to this observation, and it may be that
in other cases also the action of stereoisomerides varies
according to their ability to combine with the constituents
of the nerve cells.
The influence of physical properties, such as solubility in

different media, may be of importance, and Meyer and
Overton have shown that for a particular series of aliphatic
compounds their narcotic effect on tadpoles was proportional
to the partition coefficients of their solubilities in oil and
water.
An indication of the effect of chemical properties is

afforded by the work of Ehrlich, who showed that whilst
certain basic dyes stained the grey nerve substance their
sulphonic acids did not. This difference suggested that

bases, liberated in the blood stream by alkali, are extracted
by the nerve substance, whilst their sulphonic acids remain
in solution as alkali salts. He also adduced examples
showing a change of action when certain basic drugs are
converted into derivatives containing free acid groups or

into quaternary salts. In the case of alkaloids it is a general
rule that the introduction of a free carboxyl group pro-
foundly modifies the physiological action. Benzoylecgonine,
of which cocaine is the methyl ester, has no local anaesthetic
action ; whilst quitenine, obtained from quinine by oxidation
of the vinyl group, is non-toxic. Formation of quaternary
salts has also a considerable effect. For instance, papa-

verine has a strychnine-like action which is missing in
its methochloride and reappears in its reduction product
laudanosine.

FOUR PIECES OF EXPERIMENTAL WORK.

In the many cases in which members of a group of com-

pounds of similar constitution resemble one another in

physiological action it is of interest to observe the effect of
slight chemical alterations. Four such pieces of work were
outlined.

Tropeines.
The group of compounds known as tropeines are acyl

derivatives of the aminoalcohol tropine. They were investi-
gated with a view to determining the relation between the
chemical constitution of the acyl group and the mydriatic
effect produced by the instillation of a neutral solution

equivalent in tropine content to a 1 per cent. solution of
homatropine hydrobromide into the conjunctival sac of a
cat. Six groups were examined, comprising tropeines of
aliphatic acids, of substituted benzoic, hydratropic, phenyl-
acetic, and phenylpropionic acids, and of acids in which the
carboxyl and phenyl groups are separated by an imino-group.

Consideration of the results led to the conclusion that no

sweeping generalisation could be made.
A generalisation associated with the name of Ladenburg,

but repudiated by him, states that a tropeine, to have
mydriatic properties, must contain (a) a benzene nucleus
and (b) an alcoholic hydroxyl group in the side chain. The
first is approximately correct, no aliphatic tropeine having
yet been found to possess mylriatic properties in dilute
solution, but the closed chain need not necessarily be that of
benzene, as &bgr;-2-pyridyl-&agr;-hydroxypropionyltropeine is active.
The second postulate is incorrect, for mydriatic substances
are obtained when the hydroxyl group of atropine is ex-
changed for chlorine, bromine, or acetoxyl, and when that
of homatropine is exchanged for hydrogen, chlorine, or
amino, or closed by the formation of a lactone. Quantita-
tively, however, the tropeines found to be more active than,
or equal to, homatropine, contained an alcoholic hydroxyl.
Of the tropeines of hydroxybenzoic acids, the o and m

compounds were active and the p and 3:..f. compounds in-
active. In the case of the methylmandelyltropeines the
p compound is again less active than the o and m. isomeiides.

The tropeines of substituted hydratropic, phenylacetic,
and phenylpropionic acids examined were all active, with the
exception of atropine- and homatropine-sulphuric acids, the
lactone of o carboxyphenylglyceryltropeine, and. those with
an unsaturated linking in the side chain containing the
carboxyl group.
The steric structure of the acyl group influences the

mydriatic properties-instance d and l-hyoscyamine-and
steric structure is also of importance in the basic portion of
the molecule, as the tropyl and mandelyl esters of pseudo-
tropine have no mydriatic properties.

Aminoalkyl Esters.
Aminoalkyl esters possess the general formula R.CO.O.

(CRIR2)n.NR3R(. and are formed by the esterification of an
acid with an alcohol containing an amino group. From the &deg;

collated results of numerous workers the following general
conclusions may be drawn as to the constitution of aminoalkyl
esters having local anaesthetic properties. The acyl-group is
generally, but not necessarily, aromatic. It is most often

benzoyl, but many derivatives of aminoalcohols containing
the p-aminobenzoyl, phenylacetyl, cinnamoyl. or p-amino-
cinnamoyl groups are active. The amino group may be
secondary or tertiary, and may be associated with simple or
bridged ring complexes. The action may be modified by the
nature of the alkyl groups replacing the hydrogen atoms of
the amino group. The alcohol residues are very varied, may
be primary, secondary, or tertiary, and may separate the
acyl residue and the substituted amino group by chains of
either two or three carbon atoms.

Adrenaline and the Amines.

Adrenaline, the active principle of the suprarenal gland, is
a substance of comparatively simple constitution&mdash;&bgr;.3:4-
trihydroxyphenylethylmethylamine-(OH)2 .CeH3. CH (OH).
CH2. NHMe. Barger and Dale studied the relation between
chemical constitution and sympathomimetic action in a large
number of amines gradually approaching adrenaline in con-
stitution. These comprised (a) aliphatic amines, the most
active of which was n-hexylamine; (b) aromatic amines,


